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1. A connection inspecting apparatus for inspect: 

connection of a connected part, which comprises: 

an irradiation part (111) for applving a 
radiation to the connected part of members /with an 
application condition kept invariant; 

a scintillator (115) for converting a radiation 
passed through the connected part to a visible light; 

an imaging device (120)/ for picking up 
transmission images of the connected part generated from 
the scintillator for a plurality^ of number of times with 
changing a storage time; 

a sub thickness irfnage forming device (121) for 
forming sub thickness/ images corresponding to the 
respective plurality / of the transmission images of 
different storage times supplied from the imaging device on 
the basis of a relationship between a brightness density of 
the* transmission image and a thickness of the connected 
part; and 

a superimposed image forming device (121) for 
forming a thickness superimposed image of the connected 
par*: by adding the plurality of the sub thickness images to 
ach other. 



2. The 
claim 1, wherei 




on inspecting apparatus according to 
superimposed image forming device 
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extracts and^collects only valid parts of the plurality of 
the sub thickness images respectively so as to form the 



thickness supe^.mposed image. 

3. The connection inspecting apparatus according to 

claim 1, whereinVthe image forming device forms first sub 
thickness images\ corresponding to the respective 
transmission images ^at the storage times when one connected 
part is present along an application direction of the 
radiation, and also \orms ^e^ond sub thickness images 

\ I I 

corresponding to each o^f the fetalis ml^ ion images at the 
different storage times in aMstate withj^the connected parts 
overlapping when a. plurality^of the^connected parts are 
present overlapping in the\ application direction of the 
radiation, 

while the superimposed image forming device forms 
a first thickness superimposed image by adding a plurality 
of the first sub thickness imagers to each other and also 
forms a second thickness superimposed image by adding a 
plurality of the second sub thickness\ images to each other, 



and subtracts the first thickness superimposed image from 
the second thickness superimposed image\ so as to form the 
thickness superimposed image. 
4. The connection inspecting apparatus according to 

claim 3, wherein when the connected parts\re present at 
one and the other face opposite to each otheAof a plate- 
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shaped \member, the first thickness superimposed image 
formed oy the image forming device corresponds to the 
connected \part at the one face, and the second thickness 
superimposed image corresponds to the connected parts at 
both the oneXand the other face, so that the superimposed 
image forming\ device obtains the thickness superimposed 
image of the \connected part at the other face by 
subtracting the first thickness superimposed image from the 
second thickness superimposed image. 

5 - The connectia^T^nspecting apparatus according to 

claim 3, wherein the J sup^rimpos'ed image forming device 
extracts and collects valid pdr'ts from the plurality 

of the first sub thickrfpss images I respectively so as to 

\\ / 

form the first thicknessi ^superimposed image, and moreover 
extracts and collects onl^valid/arts from the plurality 
of the second sub thickness i^ia^s so as to form the second 
thickness superimposed image . 
"6- The connection inspecting apparatus according to 

claim 1, further comprising a\ teaching jig of a known 
thickness which is a member for obtaining the relationship 
between the brightness density of\ the transmission image 



and the thickness of the connected p x art and is formed of a 

\ 

material with a radiation transmittance equal to that of 
the connected part . \ 

\ 

' • A connection inspecting method for inspecting a 
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connecte^i part, which comprises: 

^applying a radiation to the connected part of 
members with an application condition kept invariant, and 
then converting a radiation passed through the connected 
part to a visible light; 

picking up transmission images of the connected 
part expressed \by the visible light for a plurality of 
number of times w*ith changing a storage time; 

forming thic'knes:3 images corresponding to the 

respective plurality of the transmission imaqes of 

\ 

different storage times on t>h€ B^^is of a relationship 

V I /I/ \ 

between a brightness densit/iof the transmission image and 

a thickness of the conneitedT part ; and 

\\ \ / 
forming a thick^esfe superimposed image by adding 

the plurality of sub thic^Xdfss images to each other so as 

to inspect the connected par^ N 

8 - The connection inspecting method according to 

\ 

claim 7, wherein only vali'd parts are extracted and 
collected from the plurality otf the* sub thickness images 
respectively so as to form the thickness superimposed image. 

9 - The connection inspecting method according to 

claim 7, wherein, when a plurality of connected parts are 

present overlapping in an application direction of the 

\ 

radiation, the operation of forming the sub thickness 
images comprises: 



:irst, forming a plurality of first sub thickness 

images in a\ state where the one connected part is present 

along the application direction of the radiation; and 

next\ forming a plurality of second sub thickness 

images of the different storage times in a state where the 

plurality of the connected parts are present overlapping in 

\ 

the application direction of the radiation; and 



the operation of forming the thickness 



*st sub thickness 

images to each other, and also /forming a/second thickness 




superimposed image comprises: 

\ 

first, forming a /first thickness superimposed 
\ / I 

image by adding the plu*ralij:y of 

*, and also 

\ V 

superimposed image by adding! \the plurality of the second 

\\\ / 

sub thickness images to each\pi3he^r ; and/ 

next, subtracting\ \\hef first thickness 

superimposed image from the secbrid thickness superimposed 

image . \ 

\ 
\ 

10. The connection inspecting method according to 

claim 9, wherein the first thickness^ superimposed image is 
formed by extracting and collecting only valid parts from 
the plurality of the first sub\ thickness images 
respectively, and the second thickness superimposed image 
is formed by extracting and collecting only valid parts 



from the plurality of the second sub thickness images . 
11- A computer readable recordingX medium for 
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recording programs to make a computer execute: 

a proaess of applying a radiation to a connected 

part of membersv with an application condition kept 

invariant, and concerting a radiation passed through the 

connected part to a visible light; 

a process o£ picking up transmission images of 
\ 

the connected part expressed by the visible light for a 
plurality of the number\of times^l^th changing a storage 
time; 



a process of form'ing sxib thickness imaqes 

\ I W J 

corresponding to the respective transmission images of the 



different storage times on the basis of af relationship 



between a brightness density ofv theXtransmi^ssion image and 

\\ " 
a thickness of the connected parW^ancl 




a process of adding \ thp-^ plurality of sub 
thickness images to each other so \as to form a thickness 
superimposed image . 

12, The recording medium according to claim 11, 
wherein a program is further recorded for making the 
computer execute a process of extracting and collecting 
only valid parts from the plurality of t^e sub thickness 
images respectively to form the thickness\ superimposed 
image . 

13. The recording medium according to \:laim 11, 

\ 

wherein a program is further recorded for making the 
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compute^ execute, when the connected parts are present at 
one and ohe other face opposite to each other of a plate- 
shaped member, the process of forming the sub thickness 
image comprising: 

a prqcess of forming first sub thickness images 
corresponding tov the transmission images at the storage 
times for the connected part/present at the one face; and 

a processVof forming! second sub thickness images 
corresponding to the\trankmisj^ion images of the different 



jp_ 10 storage times in a state| pere tYie^ connected parts are 
jijfj present overlappxng at the fone and/ the other face in the 



application direction of the 1 




ff) the process of forming the thickness superimposed 

fu 

u image comprising: 



15 a process of forming a first thickness 

superimposed image by adding Ythe plurality of first sub 
thickness images to each other; \ 

a process of forming a second thickness 

superimposed image by adding the\plurality of second sub 
20 thickness images to each other; and 

a process of subtracting\ the first thickness 

superimposed image from the second thickness superimposed 

\ 

image so as to form the thickness superimposed image of the 
connected part present at the other face^ 
^><ufc> 25 "14 . ft connection inopccting apparatus which 1 
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comprises : 

an irradiation device (411) for applying a 
radiation to a connected part; 

a scintillator (412) for converting/^ radiation 
5 passed through the connected part to a visible light; 

an imaging device (413) ^£br picking up a 
transmission image of the connected/^art generated from the 
scintillator; and 

an image formip<f device (451) for forming 
10 brightness information ybn the basis of the transmission 
image supplied frorryfhe imaging device of a first connected 
part (5011) . andX second connected part (5012) of an object 
(421, 422) Jz6 be inspected which overlap at a part (5013) 
in a th^fcknesswise direction thereof, and for forming an 
15 image of only the second connected part on the basis of the 
brightness information, 

15. TheVonnection inspecting apparatus according to 

claim 14, wherein the/TLmage forming device binarizes the 
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25 



brightness information sol^ a-s^tTo. form the image of only .the 
second connected part l^y/a bright side level 

than a reference brigMrJ^ss levjel (A) of the transmission 



(A+a) brighter 



image of the first conne^^ao^rt when the object has only 
the first connected part al^d^v by a dark side level (A-f3) 
darker than the reference brightness level. 
16. The connection inspecMi 



ispectSing apparatus according to 
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claim 15\ wherein, based on an image of the overlapping 
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first connected part and second connected part obtained by 
binarizing the brightness information, an image of only the 
first connecte^part obtained by the binarization by the 
bright side level, and an image of the overlapping part 




on \by the dark side level, the 



obtained by the 



image forming device deletes ^the image of only the first 
connected part from \t he ima^fe of^\the first and second 




connected parts, and adds \#e* image off the overlapping part 
to an image after the d^ret^ion so a's to form the image of 
only the second connected\^rfe v 
17. The connection 'insg^^ting apparatus according to 

claim 14, wherein the image fbrming device obtains outline 
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position information of the fir,st connected part based on 
the transmission image of the first connected part, and 
forms the image of only the second connected part on the 
basis of the brightness information and the outline 
position information. 

18. The connection inspecting apparatus accor^iL^„„ 

claim 17, wherein the image forming devicg^ftetects a 
brightness change at an outline posi>ar?5n indicated by the 
outline position inf ormatiop^rith the use of the brightness 
information, obtaj^r^'^ each position information of one 
position^5lT6 and the other position (517) in an outline 
^^ment of the overlapping part showing a different 
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brightness change from other positions, obtains informat: 
on a divide line (518) passing the one positipn^and the 
other position from the position information, and forms the 
image of only the second connec^T^rt from the brightness 
information by changincp^T binarization level at a first 
region (519)^<r^ng the first connected part and a 
second jxifZon (520) including the second connected part 

ich are divided by the div ide line. 
19\ The connection inspecting apparatus according to 

cladA 18, wherein the binarization level formed by the 
image forming device at the divided first region including 
the first\connected part is a level for extracting only the 
overlapping\part, while the binarization level at the 
second region\in/lud\ng the second connected part is a 

econjd connected part obtained when 
f it he one position and the other 



brightness leveA^AthJ 
each position inform 
position is obtained 
20 • The connect 
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ion 



ispecting apparatus according to 



claim 18, wherein the image forming device obtains each 
position information of the one position and the other 



position on the basis of a pe\k value of the brightness. 



21. The connection inspecting apparatus according to 

claim 14, wherein the imaging device picks up the image of 
the first connected part and the second connected part in 
the overlap state with changing an image storage time. 



22. \ The connection inspecting apparatus according to 

claim 18S wherein the imaging device picks up the image of 

:irst ^connected part and the second connected part in 
p >state wi1 



the f: 



the overlap 



the image forming deviefe\>btains the one position and the 



_th changing an image storage time, and 



other pos 

part with the use d ; f 



right ness information of a 



largest brightness^ch^^e among the brightness information 
ion images'vfor ever 



of transmiss 
times . 
23. 




every one of different storage 



The connectioi^in'specting apparatus according to 
claim 22, wherein the^^nvage forming device obtains each 
position information of the one position and the other 



position on the basis of the brightness information of a 
largest peak value of the brightness. 



24. A connection inspecting method, which compr: 

applying a radiation td^ an object (421^422) to 
be inspected which has a first connec^etT part (5011) 
overlapping with a second connectec^p^rt (5012) at a part 
(5013) in a thicknesswise di^ction of the object, and 
converting a radiation^Jassed through the object to a 
visible light; 

footling brightness information on the basis of a 
transmission image of the first connected part and the 
connected part in the overlap state which is 
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obtained through the conversion to the visi ble JL uaEHr? and" 

forming an^ijaag-e — ST only the second connected 
jacufc-Cy JTT'The basis of th e brightness information. 
25 . \^ The connection inspecting method according to 
claim 24 n^ wh ^rein the operation of forming the image of 
only the second connected part is carried out by: 



binarizing the brightness information so as to 



obtain an image of the first connected part and the second 



\ 



connected part in the ov^rlato state; 

binarizi v ng thfe brightness information by a briqht 

\ 

side level (A+a) brTghte2\ th/n a reference brightness level 




(A) at a transmission^ imacje of thfe first connected part 

when the object has only, the first/connected part so as to 

\ \ # 

obtain an image of only the first /connected part; 

binarizing the b^ig^^tness information by a dark 
side level (A-(3) darker than the reference brightness level 



\ 



so .as to obtain an image of the overlapping part; and 

deleting the image of only the first connected 
part from the image of the first connected part and the 
second connected part, and addingX the image of the 
overlapping part to an image after th^ deletion, whereby 
the image of the only the second connectedX part is formed. 



25 



26. The connection inspecting methods acc ording trr 

claim 24, whereby t±^^o&ei£^^ forming the image of 

janly-~tme second connected part is carried out by: 
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obtaining outline position information of th* 
first connected part on the basis of a transmission infege 
of the first connected part with the use of the brig-fitness 
information; 

detecting a brightness change at /an outline 
position indicated by the outline position information; 

obtaining each position information of one 
position (516) and the other position Abll ) in an outline 
segment of the overlapping part/ showing a different 
brightness change from other posil/ons; 

obtaining information on a divide line (518) 
passing the one position ar^ the other position from the 
position information; and, 

binarizing to/r a first region (519) including the 
first connected part/ divided by the divide line by a level 
in which only fehe overlapping part is extracted, and 
binarizing for/a second region (520) including the second 
connected p£rt by a brightness level of the second 
connecte^/ part obtained when each position information of 
the or>£ position and the other position is obtained, so 
the image of only the second connected part is formed 
:om the brightness /^formation. 
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claim 26, wherein e 
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nspecting method according to 
[Sition information of the one 
tion is obtained on the basis of 
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a peak value oK the brightness 



28 • The connection inspecting method according to 

claim 24, wherein- \^^fiyr S t yonnected part . and the second 
connected part in \thfe overlap state is picked up by 
changing an image storage time. 
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A computer Xrve'adable recording medium 



recording programs to malce a computer execute: 

a process of applying a radiation tp^an object 
(421, 422) to be inspected which has a Zlr&c connected part 
(501) overlapping with a second conne^ed part (5012) at a 
part (5013) in a thickness direc^i^n of the object; 

a process of formi^p^ brightness information based 
on a transmission image^f the first connected part and the 
second connected ^{5art in the overlap state which is 
obtained by jgr6nverting a radiation passed through the 
object tgxa visible light; and 

a process of forming an image of only the second 
Connected fiart on the basis of the brightness inf ormation . 
30 • The. computer readable recording medium according 

to claim 29, wherein aerogram is further recorded for 
making the computer execut/ the\ process of forming the 



image of only the s#condS^oi|'nected/ part which comprises: 

a process \of\ bigarizing the brightness 
information so as to obtain a^, image of the first connected 
part and the second connected part in the overlap state; 
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.a process of binarizing the brightness 
information^ by a bright side level <A+a) brighter than a 
reference brightness level (A) at a transmission image of 
the first connected part when the object has only the first 
connected part s>o as to /obtain an image of only the first 
connected part; 

a oroce-ss i m= * hi r,3v r i zin g the brightness 

Vl\ ~rr~ ^ 1 ( A ~P) darker than the 

\ 

reference brightness re 
overlapping part; and 



process 
\ 

information by a daVk 




o obtain an image of the 



a process of deleting the image of only the first 
connected part from the irfage of the first connected part 
and second connected part A and adding the image of the 
overlapping part to an imageWter the deletion so as to 
form the image of only the second connected part 



31. 
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The computer readable recording medium accordij 
to claim 2 9, wherein a program is further recor^d for 
making the computer execute the process ^^forming the 
image of only the second connected par>^which comprises: 

a process of obprfning outline position 
information of the first connected part on the basis of the 
transmission image^f^he first connected part with the use 
of the brighpa€ss information; 

a process of detecting a brightness change in an 
fline position indicated by the outline position 
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information; 

a process of obtaining each position information 
of one position (516) and the other position (517) i/ an 
outline segment of the overlapping part showing a different 
brightness change from other positions; / 

a process of obtaining information a divide 

line (518) passing the one position and the ydther position 
from the position information; / 

a process of binarizing for a/first region (519) 
including the first connected part divided by the divide 
line by a level in which only t/e overlapping part is 
extracted, and binarizing for/ a second region (520) 
including the second connected^ part by a brightness level 
of the second connected py/t obtained when each position 
information of the one p^ition and the other position is 
obtained, so that the /mage of only the second connected 
part is formed from tthe brightness information. 
32. The computer readable recording medium according 

to claim 29, wtferein a program is further recorded for 
making the computer execute the process of forming the 
image of only the second connected part which comprises: 

/a process of obtaining outline position 
information of the first connected part on the basis of a 
transmission image of the first connected part with the use 
ol the brightness information; 
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a process of detecting a brightness peak value/an 
an outline position indicated by the outline petition 
information; 

a process of obtaining each posit ion/information 
of one position (516) and the other position (517) of an 
outline segment of the overlapping part/ with setting the 
detected peaks as the one position ancK the other position; 

a process of obtaining /nformation on a divide 
line (518) passing the one position and the other position 
from the position informatic 

a process of bi^iarizing for a first region (519) 
including the first ^emnected part divided by the divide 
line by a level yh which only the overlapping part is 
extracted, and /binarizing for a second region (520) 
including the' second connected part by a brightness level 
of the se^xmd connected part obtained when each position 
information of the one position and the other position is 
obtained, so that the image of only the second connected 

irt is formed from the brightness information, 
33. The Computer readable recording medium accordinq 

to claim 29, wherein a Qrpjgx^m is further recorded for 

Vv 

, If 

brightness information basec 

the first connected part ar^^€he second connected part in 
the overlap state by picking up the image of the first 



making the computer 




fthe process of forming 
the transmission image of 
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image storage 
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